[Principles of transmembranous signal transduction in the action of hormones and neurotransmitters].
In the membranous signal transduction process, hormone-binding to receptors causes receptor interaction with signal-transducing components; these components transfer the stimulus to effector systems, which generate intracellular signals. Several guanine nucleotide-binding proteins (N- or G-proteins) have been identified as membranous signal-transducing components. Two N-proteins are involved in the hormonal regulation of adenylate cyclase activity, one of which being stimulatory (Ns), the other one being inhibitory (Ni). Ns, Ni and a third N-protein, No, whose function is unknown, occur ubiquitously. On the other hand, transducin, an N-protein, which functionally couples light-activated rhodopsin to a cGMP phosphodiesterase, is specific for the retina. In addition to their established role as transducers regulating adenylate cyclase and retinal cGMP phosphodiesterase, N-proteins proteins may be involved in two mechanisms by which the cytoplasmic calcium concentration is elevated, i.e. hormonal stimulation of a phospholipase C catalyzing phosphatidyl-inositol 4,5-diphosphate hydrolysis (Pi response) and hormone-induced opening of receptor-operated calcium channels; the membrane-bound forms of cAMP phosphodiesterase and guanylate cyclase, stimulated by insulin and atrial natriuretic factor, respectively, are also likely to be regulated via N-proteins. Guanine nucleotide-binding proteins appear to play a universal role in transmembranous signalling processes, controlling effector systems (i.e. enzymes and ion channels) that regulate cytoplasmic concentrations of intracellular messengers such as cyclic AMP, cyclic GMP and calcium.